BACKGROUND: Online self-management diaries are used to support patients' self-management skills and facilitate associated behavioral changes. Although web-based diaries are well-known as a potential self-management tool, reasons that patients use (or do not use) self-management diaries, as well as perceptions and behaviors related to diary use, remain largely unknown. METHODS: Semistructured interviews (n ‫؍‬ 30) were conducted with health-care professionals and subjects to understand perceptions and behaviors related to self-management diary use for asthma and COPD in 2 hospitals in Rotterdam, The Netherlands. RESULTS: Subjects in this study used self-management diaries to improve their knowledge of the disease, cope more consciously with their disease, feel in control, and discuss outcomes from the self-management diaries with their health-care professionals. Two subjects reported that they used the self-management diary to cope more effectively with their disease and recognized an exacerbation and acted by adjusting their medications. Both health-care professionals and subjects experienced practical barriers in integrating self-management diaries into their regular practices. Subjects' reasons for nonuse were related to the intervention, the disease, and subject-provider contact. CONCLUSIONS: Health-care professionals should help patients use self-management diaries by collaboratively developing an individual treatment plan and by showing patients how to use the diaries to recognize and act on an exacerbation. Together with the suggestions made for improving the self-management diaries, this will aid in the integration of self-management diaries into regular health-care practice and enhance patients' self-management of their disease.
by irreversible air-flow limitation that results in a progressive decline in lung function, loss of quality of life, and potential premature death. 1 For chronic diseases such as asthma and COPD, patients are encouraged to actively participate in their care and treatment and to self-manage their health and illness. 2 In this study, self-management is defined as:
The individual ability to manage the symptoms, treatment, physical and psychosocial consequences and lifestyle changes inherent in living with a chronic condition. Efficacious self-management encompasses ability to monitor one's condition and to effect the cognitive, behavioral and emotional responses necessary to maintain a satisfactory quality of life. Thus, a dynamic and continuous process of self-regulation is established. 3 Goals of self-management in chronic diseases include minimizing symptoms and optimizing treatment, as well as managing the physical and psychosocial consequences and lifestyle changes inherent in living with a chronic disease. 4 Approaches to accomplishing this may address the ability to recognize and to respond to symptoms with optimization of medication use and management of behavioral issues such as the promotion of physical activity, smoking cessation, and social interactions. 2 Literature has shown that self-management approaches can improve patients' knowledge of their disease and treatment and increase their motivation and confidence that the disease can be controlled, thereby improving treatment adherence and symptom management and control. 5, 6 Online self-management diaries are tools that are used to support the development of patients' self-management skills and facilitate associated behavioral changes. Such diaries are web-based (personalized) diaries that provide patients a space to produce personal health information and share similar attributes with self-management action plans (for example, helping patients develop goal setting with an individual treatment plan), but may also offer other functions (such as an e-consult). 7 Although webbased diaries have existed a long time, developments in web technologies (primarily the development of blogging platforms 8 ) have made them easier to use, broadening the scope of the target group for whom they may be beneficial.
Previous research on self-management strategy use has generally focused on other tools (eg, self-management education) and often used medical outcome measures (eg, lung function) or health-care consumption (eg, hospital admission) to evaluate their success. 2, 5, 6, 9, 10 The few studies that did examine subjects' reasons for using self-management strategies reported explanations such as having a fixed daily routine and following the advice given by their doctor. 11 Reasons for not using self-management strategies included forgetfulness, belief that the medication was ineffective, not feeling any benefit, lack of perceived symptoms, denial that they have asthma, difficulty in using inhalers, inconvenience, fear of adverse effects, embarrassment, and laziness. [11] [12] [13] [14] However, patients' reasons, perceptions, and behaviors in relation to using (or not using) self-management diaries remain largely unknown. Because existing studies 2, 5, 6, [9] [10] [11] [12] [13] [14] are limited in scope and setting and focus merely on the subject, thus neglecting the role of the caregiver, the findings of these studies may not be transferable between patient types and settings. The aim of this qualitative study was to understand health-care professionals' and subjects' perceptions and behaviors related to selfmanagement diary use.
Methods

Study Design
Given the explorative nature of this study, a qualitative approach was used. Qualitative studies aim to provide an understanding of complex issues relating to human behavior. 15 Semistructured interviews were used to study the use and nonuse of self-management diaries for asthma and COPD (Curavista Health 3.0, Geertruidenberg, The Netherlands) in 2 teaching hospitals in Rotterdam, The Netherlands. All interviews were digitally recorded and transcribed verbatim. Data were analyzed by checking or comparing each item with the rest of the data to establish analytical categories, also known as constant comparison. 16 
QUICK LOOK
Current knowledge
Asthma and COPD are common, chronic, worldwide respiratory diseases. Self-management is an important component of a patient's care plan. Online self-management diaries can be used to support patients' selfmanagement skills and facilitate behavioral changes. Patients' and caregivers' perceptions and use of online tools are not well known.
What this paper contributes to our knowledge
Health-care professionals and subjects reported positive attributes of online self-management diaries. However, both reported practical barriers to use of the selfmanagement diaries in daily life. Recommendations to enhance the use of these tools include a web-based consult system, development of handheld applications, and improved user-friendliness.
SELF-MANAGEMENT DIARIES IN ASTHMA AND COPD
Quotations that were used in this paper were translated from Dutch to English by the first author (a native Dutch speaker) and verified by the last author (a native English speaker with a certification of Dutch as a second language).
Study Population
Participants in this study were pulmonologists, pulmonary nurse practitioners, and subjects recruited from 2 teaching hospitals. Because multiple factors can contribute to various forms of nonuse 17 and to shaping technologies in practice, we found it important to equally consider both use and nonuse of self-management diaries. Therefore, both subjects who indicated they used the self-management diaries and those who indicated that they did not were interviewed.
Subject Selection
Subject selection was performed by pulmonary nurse practitioners and was based on purposive sampling. In purposive sampling, important variables are already identified, and it is often known where respondents who meet the criteria can be found. 18 To examine subject experiences with use and nonuse of self-management diaries, subjects needed to meet the following criteria: (1) diagnosed with asthma or COPD and (2) using or not using self-management diaries. Subjects who were not using selfmanagement diaries had been given access to a diary (their health-care provider created an account for them) but had either never started using the diary or had used it for a certain period of time and subsequently stopped. At the time this study was conducted, ϳ160 subjects owned a self-management diary in the 2 hospitals, which was 5% of the total number of subjects treated for asthma or COPD. Maximum variation was pursued by considering age, sex, condition, and use/nonuse. Age and sex were considered because research has shown that female subjects have higher self-management abilities 19 and that self-management abilities decline as the subject ages. 20 Using the aforementioned criteria, 32 of the 160 subjects owning a self-management diary were selected to participate in the study. Subjects were contacted by e-mail and telephone. In addition, health-care professionals (n ϭ 4) were contacted by e-mail, and interviews were conducted face-to-face.
Intervention: Online Self-Management Diary
The self-management diary that was offered to subjects consisted of both general elements and elements specific to the individual subject's disease and treatment ( Table 1 ). The elements of the self-management diary enabled interaction between the subject and the self-management diary. Interaction between the subject and self-management diary occurred, for example, when a subject kept track of Subjects are taught to recognize and handle an exacerbation by composing a personal definition of an exacerbation and by keeping track of the number of exacerbations they have experienced, impact on their health status, and actions taken to counteract these exacerbations.
Self-tests
Subjects are asked questions about their smoking, exercise, and weight. These self-tests increase subjects' awareness of smoking, exercise, and weight and provide treatment options to manage these health behaviors.
his/her progress and immediately received feedback (eg, in the form of a question or advice that popped up within the application) ( Fig. 1 ). In addition, more subject-tailored interaction with health-care professionals was possible using the e-consult. A subject could ask for information or advice from a health-care professional by using the e-consult within the secure environment of the program. Health-care professionals introduced subjects to selfmanagement diaries if they thought it would be useful for their treatment and if they thought the subjects would be able to cope with the program. If applicable, the pulmonary nurse practitioner created an account for the subject, explained how to access the self-management diary and provided an information folder. Pulmonary nurse practitioners first helped subjects start the self-management diaries at the hospital. Due to time constraint, this was later changed to subjects starting the self-management diaries by themselves at home.
Ethics
The study was approved by the research ethics committees of both hospitals. Written informed consent was obtained from all subjects.
Results
Sample Population
In total, 26 subjects participated in this study: 12 (46%) used self-management diaries, and 14 (54%) did not. The response to the study was 81%. Six subjects did not want to participate in the study (non-response rate of 19%). Reasons for not participating in the study included not feeling like it (n ϭ 2), private circumstances (n ϭ 2), being abroad (n ϭ 1), or not being a patient at the hospital anymore (n ϭ 1). Eighteen interviews were conducted face-to-face, and 8 were conducted by telephone. Table 2 shows an overview of the distribution of age, sex, condition, and use/nonuse. Individual subject characteristics are shown in Table 3 . In addition, 2 pulmonologists and 2 pulmonary nurse practitioners (one from each hospital) were interviewed.
Professionals' Reasons for Introducing Self-Management Diaries
Health-care professionals have several reasons for introducing self-management diaries to patients. The healthcare professionals in this study, who will be referred to as 
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pulmonologist or pulmonary nurse practitioner 1 or 2, provided the reasons indicated in Table 4 . Table 4 shows that health-care professionals expected the use of self-management diaries to be beneficial for subjects' treatment in multiple ways. One pulmonary nurse practitioner doubted, however, whether subjects were willing to or capable of using self-management diaries.
My first thought was that, in our patient population, it was never going to work. A bit negative of course, but we didn't work like that at all. You get patients at the out-patient department that you want to tell all kinds of things, but you don't have the idea that they're into that. Many patients have a computer, but I didn't think that they could do it. Let me just say it in that way. Whether they would understand . . . (pulmonary nurse practitioner 2)
As subjects' self-management abilities arguably varied, health-care professionals recognized that they may not be equally able to use self-management diaries.
Subjects' Reasons for Using Self-Management Diaries
Subjects also had specific personal reasons for using self-management diaries. In this study, subjects generally mentioned 5 reasons as outlined in Tables 5 and 6 . Subjects are denoted with the assigned randomization letters, as listed in Table 3 .
A common motive for using self-management diaries was gaining insight into (the progress of) one's disease. This was mentioned by both asthma and COPD subjects irrespective of other factors such as age and sex. In addition, there were differences in the reasons for use between subjects with asthma and COPD. Whereas only subjects with asthma expressed wanting to be actively involved in their own treatment and wanting to use the diaries to achieve efficiency in exchanging information or as a means to decrease health-care consumption, one subject with COPD indicated the importance of using self-management diaries in the interest of others, reflecting an understanding that this could be used for research and improving treatment.
Subjects' Reasons for Not Using Self-Management Diaries
Although some subjects gave specific reasons for using self-management diaries, others had reasons for not using self-management diaries. Subjects in this study indicated that, although they no longer currently (or never) used the self-management diaries available to them, they had reacted enthusiastically when they first heard about them. This suggests that other factors outweighed their first positive reaction. Subjects in this study generally gave one of the reasons for nonuse displayed in Tables 7 and 8. A common motive for not using self-management diaries was related to the intervention. Subjects with asthma mentioned not perceiving an added value, the format being too rigid, or forgetfulness as reasons for not using selfmanagement diaries, whereas one subject with COPD indicated difficulty in using the diaries. Other reasons expressed by subjects with COPD included no acknowledgment of the disease, not experiencing a disease burden (and therefore forgetting about the diaries), and having a preference for face-to-face contact.
Self-Management
Through the introduction of diaries, self-management became defined in practice not only as a way to gain more knowledge and insight into one's disease but also as a means to use this insight to cope more effectively with the disease by recognizing an exacerbation and acting on it. The positive experiences of both health-care professionals and subjects with the self-management diaries are listed in Table 9 .
Both asthma and COPD subjects indicated having improved insight into the course of the disease through the use of diaries. The experiences with the self-management diaries also reflected differences between asthma and COPD subjects. Only subjects with asthma expressed coping more consciously with their disease and using the selfmanagement diaries to adjust their medications, whereas there were no experiences expressed solely by subjects with COPD.
Even though Table 9 shows only positive experiences with the self-management diaries, only subjects with asthma indicated using the insight gained to independently recognize an exacerbation. Furthermore, only 2 subjects (both young and female) used the self-management diary to adjust their medications when having an exacerbation. This shows that, although the elements of exacerbations and medication use are present in the self-management diary, subjects did not use them as expected. Some subjects failed to change how they coped with their disease, even though they had the knowledge and tools to do this: they knew what to do, but did not act accordingly. One pulmonary nurse practitioner explained that patients-before using the self-management diaries-must be motivated to do something themselves in order for them to adjust the way they cope with their disease.
Suggestions to Improve the Self-Management Diaries
Both health-care professionals and subjects interviewed in this study made suggestions for improving the selfmanagement diaries. These suggestions referred to issues Improving subject information and education strategies Improving effectiveness of consultations Decreasing health-care consumption ". . . and of course, I also hoped that it leads to people being less dependent on us, so that we, in fact, have a better-prepared consultation. Then you can go a layer deeper, instead of having to repeat the basic things. So it's a piece of information and a piece of patient learning, which lead to subjects knowing better what their disease is. During a consultation . . . patients can ask different types of questions; they know more, so you can more or less skip the basic questions and move on." (pulmonologist 1) Gaining more insight into subjects' progress Improving subject follow-up through e-consultation ". . . I thought it was important to be able to see in a diary how the patient is doing and to be able to agree upon an individual treatment plan. I also thought the e-consult was valuable." (pulmonologist 2) More insight into disease progress "Then I get an impression of when there are peaks, when it goes well, how much medication I need. and whether or not I can reduce my medications." (asthma subject B) Active involvement in treatment and greater control over the disease "I liked it . . . It gives you the idea that you're actively involved, not that I think that's very nice, but that you have the idea of some kind of adherence or control and also gain more insight." (asthma subject D) Efficiency in exchanging information "It seemed to me to be a quick way to communicate . . . that you're able to ask questions through e-mail: I think 1 or 2 days before you receive a response, sometimes immediately, and sometimes a day. But that's fine. If it's acute, you call, but it ͓the e-consult͔ saves me a telephone call." (asthma subject E) Decreasing health-care consumption ". . . ͓the nurse practitioner͔ told me about the diaries . . . and that I maybe would have to come to the hospital less. Yes, I thought it was fine, the fewer hospital visits the better of course." (asthma subject E) related to content as well as use. Health-care professionals and subjects thought that the use of the self-management diaries would become better integrated in the delivery of care and that patients may experience more effects in terms of self-management through the adoption of these suggestions.
Suggestions Made by Health-Care Professionals
The first suggestion made by one pulmonologist was to include a web consult in the self-management diaries. A web consult would enable health-care professionals and patients to have a consultation without being in the same room. This may improve contact with health-care professionals by making them more easily accessible and may also save time.
The second suggestion made by both pulmonologists was to integrate the self-management diaries into the hospital information system, which provides health-care professionals with an integrated electronic overview of the disease state of the patient, including diagnosis, diagnostic test results, prescribed medications, and follow-up. Currently, pulmonologists must view 2 different (non-communicating) screens during a consultation: both the hospital information system and the web-based self-management diary. This requires a double logon and double registration of data. Due to time pressure, this sometimes results in not logging into the self-management diary. Hence, integration of the self-management diary with the hospital information system would improve accessibility and usability for pulmonologists.
The third and related suggestion made by both pulmonologists and pulmonary nurse practitioners was to improve the user-friendliness of the self-management diaries. Health-care professionals indicated that there are too many different screens and that they should be able to see at a glance how patients are doing.
Suggestions Made by Subjects
The first suggestion made by one subject was to start the self-management diary together with health-care professionals. When patients start the self-management diary together with their health-care professionals, they can be assisted in developing an individual treatment plan. Health-care professionals can show patients how to use the self-management diaries to cope more effectively with their disease. This may increase the ease of use for patients when first starting self-management diaries.
The second suggestion made by one subject was to include open space in the self-management diaries. This would provide patients with the opportunity to write their own comments and observations. By doing so, patients can provide potentially relevant information for understanding their disease, which may be another way to obtain knowledge about the cause of their poor health status. This may also provide health-care professionals with starting points to treat patients.
The third suggestion made by one subject was to develop the self-management diaries into a mobile app. This would make the self-management diary more easily accessible to patients and may persuade nonusers to start using a diary. The final suggestion, made by one pulmonary nurse practitioner and one subject, was to include a broader range of topics related to environmental factors, such as nutrition, weather, and activities, in the self-management diaries. One pulmonary nurse practitioner suggested that this could be achieved by including more advanced contextualized instruments in the self-management diaries. Patients would then be urged to specify and differentiate between different causes of feeling bad and may be able to discover a relationship between behavior, circumstances, and their disease. When patients discover this relationship, they may be able to differentiate when environmental factors do or do not influence their health status.
Discussion
This study is one of the first known explorations of subjects' and professionals' perceptions and behaviors when using or not using self-management diaries for asthma and COPD. The majority of reasons for nonuse expressed by subjects are described in earlier research on self-management strategies. [11] [12] [13] [14] Because little research has been conducted specifically on the reasons for not using self- Too difficult to use "I couldn't access the web site very easily, and I couldn't handle the computer very well, so it ͓filling in the self-management diary͔ took me a couple of days." (COPD subject S) No acknowledgement of the disease "I don't acknowledge my disease; I try to cope with it as if I'm not diseased at all. Well, that's of course a very strange idea if you have COPD GOLD stage IV, but you somehow try to live very normally . . . " (COPD subject U) No disease burden/forgetfulness "I don't think I'm going to use it because, at the moment, there's a necessity; then you do it, and if there's not . . . then it's extra. And then it's soon forgotten." (COPD subject X) Preference for face-to-face communication "I get regular checkups, and then I have all the information. With a personal talk, that's easier; then I am able to communicate in my own words instead of book language. That's a lot easier. I am a talker." (COPD subject T)
GOLD ϭ Global Initiative for Chronic Obstructive Lung Disease Table 9 . Professionals' and Subjects' Experiences in Terms of Self-Management
Experiences in Terms of Self-Management Professionals'/Subjects' Comments Improved insight into the disease "She can also see that you've sent this or that e-mail, that you've done that, and how it's going now. So your conversations become more useful . . . otherwise, it's like how is it going, are your medications still the same, did something happen, etc. Now we can immediately say, 'you were bothered by that . . . ' You utilize your consultation better." (asthma subject E) "So then we are watching ͓the diary͔. It isn't going that well, is it? Based on that, he gives advice:
increase the dosage of that medication." (COPD subject R) ". . . with me, the scores are always stable: 1.7, 1.6, 1. SELF-MANAGEMENT DIARIES IN ASTHMA AND COPD management diaries, reasons such as the format is too rigid and preference for face-to-face contact have not been previously described. The reasons for using self-management diaries expressed by subjects are not found in earlier research, 11 which might be due to the small number of studies on this topic. Although subjects and professionals experienced several positive aspects in using the self-management diaries, a number of factors preclude their optimal and widespread use. Subjects in this study used self-management diaries to improve their insight into the disease and to feel in control, which is in line with earlier research on self-management education of subjects with asthma. 6 Furthermore, subjects coped more consciously with their disease and discussed the results of the self-management diary with their healthcare professionals. Nevertheless, only a proportion of the participating subjects succeeded in more effectively coping with their disease by independently recognizing an exacerbation and acting by adjusting their medications. This contrasts with research reporting positive changes in medication habits after self-management education of asthma and COPD subjects. 21 The difference may be explained by the fact that subjects may not have understood sufficiently how to use the diary to deal more effectively with their disease. This might be overcome by more intense support at the onset of self-management diary use, especially for subjects with COPD, who tend to have lower health literacy. 22 The subjects who used the self-management diary to independently recognize an exacerbation had asthma, and the subjects who thus adjusted their medications were young females with asthma. Although the numbers in our study are too small to draw conclusions, this finding is in line with earlier studies showing that females and younger people have higher self-management abilities.
In addition to these somewhat disappointing experiences in terms of subjects coping more effectively with their disease by recognizing an exacerbation and acting accordingly, health-care professionals experienced several practical barriers to integrating the use of the self-management diaries in their work practices. First, the user friendliness of the self-management diaries could be improved by reducing the number of screens and by enabling health-care professionals to immediately see how patients are doing. Second, the self-management diaries could be better integrated in the hospital information system of pulmonologists (and possibly made into an app), which would make the diaries more accessible to both pulmonologists and patients. The subjects also experienced practical barriers to using self-management diaries, which is also documented in earlier research 23 that described a used intervention not being compatible with a subject's self-image and ways of coping with the disease. Subjects in this study indicated that the format of the self-management diaries was too rigid (eg, no open space to write comments and observations), and some subjects with COPD had difficulty in starting a self-management diary. Only subjects with COPD did not use self-management diaries because they preferred face-to-face contact with their health-care professionals. This is possibly related to the fact that most subjects with COPD are older than subjects with asthma and have lower health literacy. 22 Subjects with asthma did not have any problems with an online self-management diary, which is in accordance with literature reporting that subjects with asthma recognize the potential benefits of a web-based self-management program. 24 As research has shown that web-based interventions are more effective in terms of improving subjects' knowledge of the disease and treatment compared with non-web-based interventions, 25 the self-management diaries should include as many opportunities as possible to link into health-care professionals' and subjects' practices. 23 Health-care professionals' and subjects' suggestions for improving the self-management diaries show that both groups favor having easier access. Moreover, one pulmonary nurse practitioner and one subject suggested that the self-management diaries should address a broader range of topics to make them more relevant to the individual's health situation. However, some suggestions potentially contrast with one another or present practical challenges. For example, the suggestion made by health-care professionals that they should be able to see at a glance how patients are doing is seemingly contrary to the suggestion made by one subject to include open space in the self-management diaries. The inclusion of open space may make it more difficult for health-care professionals to have a clear oversight of patients' health status. The suggestion made by one subject to start the self-management diary together with health-care professionals may also be challenging from a health-care professional's point of view. Starting the self-management diary together requires more time, which is not always available during a consultation, but may contribute to the self-management diary becoming part of a patient's way of coping with disease. It has been shown that adherence to self-management programs improves when the health-care provider plays the role of a dedicated coach. 26 This might prevent deleterious overconfidence on self-management programs without interaction with the health-care provider. 27, 28 Only subjects whom health-care providers thought would benefit and would be able to cope were offered self-management diaries. Additionally, subject selection for this study was performed by pulmonary nurse practitioners. The reported self-management effects may have been different if other subjects were selected. The interviewed health-care providers also potentially influenced the reported self-management effects. They may have been working with self-management diaries for a longer (or shorter) period of time than health-care providers in other hospitals and thus have a greater (or smaller) possibility of increased self-management among their patients. Motivations of health-care providers who choose not to work with selfmanagement diaries was not discussed in this study and should be addressed in future research. Finally, patientprovider communication was not addressed in this study, and the clinical profile of the subjects (including the relationship between exacerbations and frequency and duration of self-management diary use) was not examined.
Practical Implications
Subjects' and professionals' perceptions and behaviors in using the self-management diaries have several practical implications. Recommendations to improve the use of self-management diaries were: include a web consult, enable communication with other systems (such as the hospital information system or an app), improve user-friendliness, provide patients with open space to write comments and observations, include more behavioral and environmental factors in the questions asked, and start the selfmanagement diary together with health-care professionals. This implies that the self-management diaries need to move with changes in technologies and that there is a need to create an instrument with room to improve functionalities. Health-care professionals should help patients start using such an instrument by collaboratively developing an individual treatment plan and by showing patients how to use the instrument to recognize and act on an exacerbation.
Conclusions
Health-care professionals and patients experienced several positive effects from the self-management diaries. However, both groups reported practical barriers to integrating the self-management diaries into their regular practices and daily life. Only a few subjects indicated using the self-management diary to cope more effectively with their disease through recognizing an exacerbation and adjusting medications. Adoption of the recommendations made in this study could improve the applicability of self-management diaries in health-care practice and enhance patients' self-management of their disease. Furthermore, this would facilitate longer-term study of the effects of this type of self-management intervention. Especially since the use of self-management diaries is a new development for both professionals and patients, such research into how selfmanagement diaries contribute to improving the self-management of patients over a longer time period is important.
